An investigation carried out with healthy beagle dogs showed that their plasmas contained detectable levels of grass pollen specific IgG antibody, as measured by a radiometric assay involving the binding of IgG to radio-iodinated staphylococcal protein A. These samples did not, however, contain detectable homocytotropictype antibodies specific for grass pollen extract.
It is established that the dog is able to produce a form of reaginic antibody with properties very similar to immunoglobulin E (IgE) seen in atopic man (Halliwell et al., 1972 (Halliwell et al., , 1975 . Both experimental (Matsumoto et al., 1973) and natural exposure to environmental (Wittich, 1941 (Wittich, , 1949 Schwartzman et al., 1971) allergens have been shown to stimulate such responses, and the presence of allergen-specific reagin, analogous to human 19B, in the serum is widely accepted as being diagnostic of this sensitivity (Patterson & Sparks, 1962) . Allergic disease in the dog is commonly manifest as pruritic dermatitis rather than respiratory embarrassment (Halliwell, 1971; Anderson et al., 1978; Nesbitt, 1978) . Environmental allergens often implicated as causative agents are pollens and dusts (Willemse & van den Brom, 1982; Edmonds, 1982) , though fleas are also recognized as a major allergenic stimulus (Nesbitt & Schmitz, 1978) .
It might be expected that if some dogs, presumably with an atopic-like genetic predisposition, Received 17 January 1992; accepted 2 July 1992 can mount an IgE-type response to environmental allergens, then the same materials might also evoke specific responses in other isotypes such as immunoglobulin (IgG) in the wider canine population.
This paper describes the development of a simple but sensitive assay which confirmed the presence of IgG antibody in canine plasma specific for mixed grass pollens normally considered as allergens.
Materials and methods

Animals
Normal adult male Beagle dogs between 2-3 years of age and weighing 14-17 kg were used. Separate animals were used for passive cutaneous anaphylaxis tests and provision of plasma.
All animals were bred in-house. They were kept in pairs and given exercise in a central aisle with other dogs allowing them to inter-relate. They received 450 g SDS lab diet A (Special Diet Services, Witham, UK) daily with water ad libitum. They were not exposed to an external environment but were housed in an area receiving 15 filtered air changes per hour.
Plasma
Five millilitre volumes of blood were taken from the brachial vein into heparinized tubes and plasmas prepared. These samples were stored at -20°C.
Mixed grass pollen B2 mixed-grass pollen (C L Bencard Ltd, Worthing, UK) was extracted as described previously (Mullen, 1974) .
Preparation of 125I-protein A
Protein A (Pharmacia, LKB Biotechnology AB, Uppsala, Sweden) was radio-iodinated with 37
Mega Bequerel according to the method of Greenwood et al. (1963) .
Antibody measurement Homocytotropic antibody. Passive cutaneous anaphylaxis (PCA) tests were carried out. Plasma samples diluted 1: 2, 1: 10 and 1 : 50 were injected in 0·1 ml vol into the shaved backs of the Beagle dogs. Tests were done in duplicate animals at each time point. Four hours and 48 h later, an intravenous challenge was carried out in separate animals by injection of the mixed grass pollen extract (10 mg) together with 5070 Evans Blue dye solution (5 mI). Histamine (10 ILg/ml)was injected intradermally (0'1 ml) in one site in each dog immediately before intravenous injection. To confirm the specificity of the antibody, inhibition studies were carried out. Grass pollen extract and bovine "y globulin (Sigma) were conjugated to cyanogen bromide activated Sepharose according to the manufacturer's Wheeler instructions (Pharmacia, LKB Biotechnology AB, Uppsala, Sweden). Six twofold dilutions were made of plasma samples 1 and 10 and equal volumes were incubated with antigen conjugated Sepharose in order to adsorb out antibody. These adsorbed, diluted plasma samples were then assayed as above. In addition, grass pollen extract or ovalbumin (Sigma) at various concentrations in 25 ILlvolumes were also added to wells immediately prior to the addition of canine plasma dilutions.
Results
No homocytotropic antibodies with specificity for mixed grass extracts either of an immunoglobulin E-like or putative short term sensitizing IgG isotype, were detected in any of the plasma samples tested. However, positive skin responses to histamine (10 ,.,.g/ml), injected intradermally at the same time as challenge, were evident and served to confirm the validity of the test procedure. Wheals with orthogonal diameters measuring 11-14 mm were obtained under these conditions. approximately 50/0 pick-up of 125 1Staph A protein.
An experiment was carried out to investigate whether it was possible to inhibit the uptake of antibody from samples 1 and 10 in the radiometric assay system by addition of varying concentrations of mixed grass extract or ovalbumin. Data illustrated in Fig. 1 . These results confirmed that only mixed grass extract displayed an inhibitory capacity. 
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Discussion
The plasmas of 18 healthy beagle dogs did not contain homocytotropic antibody specific for a common environmental allergen, grass pollen extract, as indicated by passive cutaneous anaphylaxis.
In order to detect responses of the IgG isotype, an assay system was employed in these studies based on the binding of 1251-ProteinA to canine immunoglobulin. Binding of the bacterial protein with canine antibodies has been reported to be primarily directed to the IgG isotype, although the interaction is reduced in avidity by a factor of some 5 times compared with other species, such as guineapig IgG (Langone, 1983) .Apparent positive responses to grass pollen extract were readily detected in canine plasma and the specificity of the effect was confirmed by both inhibition and solid phase adsorption procedures.
Although the sample population was small, it is of interest to speculate as to whether these results reflect a general pattern of canine responsiveness to common environmental aeroallergens. Alternatively, it is perhaps worthy of consideration to note that such effects may reflect contribution of other ubiquitous, crossreacting antigens. Cross reacting antigenic moieties, present in common environmental materials, induding pollens have been reported (Chakrabarty et al., 1981) . The fact that the animals used in this study were not exposed regularly to the external environment tends to suggest that stimulation by such cross reacting antigens might have given rise to the findings described here. It remains to evaluate these Using the radiometric procedure, all samples were found to give detectable responses in this assay system (Table 1 ). In addition, selected samples (Nos 1, 6 and 12) were adsorbed with an immunosorbent containing mixed grass pollen extract and then reassayed. These plasmas were found to lose substantial activity. No marked effect was observed with an unrelated antigen, bovine 'Y globulin. Results (see Table 2 ) were expressed as the estimated dilution of plasma or adsorbed plasma to give points further by increasing the sample size and in particular including dogs of various breeds kept under different conditions and thus obtaining a firmer figure for the prevalence of this grass pollen specific antibody.
